Electrophysiological investigation of the adaptive response of the 5-HT system to the administration of 5-HT1A receptor agonists.
The effects of acute and long-term administration of 5-HT1A agonists were studied in vivo in the rat brain. Unitary extracellular recordings were obtained from dorsal raphe 5-HT neurons and dorsal hippocampus pyramidal neurons. Gepirone and 8-OH-DPAT, two 5-HT1A agonists, when administered intravenously or applied by microiontophoresis, dose-dependently decreased the firing rate of these 5-HT neurons. Gepirone acted as a full agonist at the somatodendritic 5-HT autoreceptor, which is of the 5-HT1A subtype. Microiontophoretic application of gepirone also decreased the firing activity of postsynaptic hippocampus pyramidal neurons. At these postsynaptic 5-HT1A receptors, however, gepirone acted as a partial agonist. A 2-day treatment with gepirone markedly reduced the firing rate of 5-HT neurons; this was followed by a partial recovery after 7 days of treatment and a complete one after 14 days of treatment. This adaptation of 5-HT neurons was attributable to a desensitization of their somatodendritic 5-HT autoreceptors. The 14-day treatment with gepirone did not induce a desensitization of 5-HT1A receptors on postsynaptic pyramidal neurons. It is concluded that the sustained administration of a 5-HT1A agonist results in an enhanced tonic activation of postsynaptic 5-HT1A receptors in the forebrain. It can be presumed that the recovery of the firing activity of 5-HT neurons restores a normal release of endogenous 5-HT, upon which the agonistic action of the 5-HT1A agonist on normosensitive postsynaptic 5-HT receptors is superimposed.